Results Surveys from 39 countries satisfied the inclusion criteria for this study. Globally the number of people of all ages visually impaired is estimated to be 285 million, of whom 39 million are blind, uncertainties 10 to 20 %. People 50 years and older represent 65% and 82% of visually impaired and blind, respectively. The major causes of visual impairment are uncorrected refractive errors (43%) followed by cataract (33%); the first cause of blindness is cataract (51%).
INTRODUCTION
In order to set policies and priorities and to evaluate global eye health, it is essential to have up to date information on prevalence and on causes of visual 
METHODS

Definitions
The definitions of visual impairment used for the estimates in this study follow Visual impairment comprises categories 1 to 5, blindness, categories 3 to 5. The two categories of moderate and severe visual impairment (<6/18 > 6/60 and <6/60 >3/60) are combined in this study (<6/18 > 3/60) and they are referred to as "low vision".
Population estimates and WHO Regions
Population size and structure are based on the current population tabulation of 
Sources of epidemiological data and inclusion criteria
Inclusion criteria have been discussed previously (2, 3, 10) : the studies have to be population based, representative of the country and of the area sampled, with sample size adequate to the population sampled (from 1200 to 46000), sufficient response rate (80% or higher), reporting data for persons, with definitions of visual impairment in agreement with the ones for this study.
Medline was searched for published data with no language restriction (search terms:
Visual Impairment, Blindness, Prevalence, country and continent names; last search on June 30 th , 2010); studies were searched in the WHO regional databases (www.who.int/library/databases/en); unpublished data available to WHO/PBD were also used if satisfying the inclusion criteria.
Estimates of prevalence
The prevalence of visual impairment and blindness were determined for the 6 WHO regions for three age groups: 0 to 14 years, 15 to 49 years and 50 years and older, non disaggregated by gender. These age groups are consistent with the available data sources and with the grouping used in WHO for similar estimates of prevalence. Smaller age groups were not considered since data given in the studies are adjusted by sample composition only for larger age groups and smaller age groups would have much higher uncertainties. Gender stratification was not attempted given the inconsistencies of the data within Regions and countries,the uncertainties in the gender stratification could lead to even higher uncertainties at global level. 
Estimates of causes of visual impairment
For the age groups 0 to 14 and 15 to 49 years the causes of visual impairment are based on previous estimates (2,3) For the age group 50 years and older the causes were calculated using the causal attribution provided by the studies that were used to estimated the prevalence. Each cause was calculated as an average percentage of the total causes at regional level first and then at global level, by including all the regional values.
Error analysis
Since only simple imputation using deductive methods was used and no regression analysis was conducted, the known errors on the regional estimates come from the reported uncertainties of the studies, which for the age group 50 years and older are around 10%, for the other ages around 20%.
Additional uncertainties are due to data imputation: these can be assumed to be lower in regions with more numerous studies.
RESULTS
Data sources
53 surveys from the 39 countries, listed in were national studies for all ages, some were targeting specific age groups or settings.
Other studies not satisfying fully the inclusion criteria provided supporting evidence for the estimates developed by the model.
Model of visual impairment in the six WHO Regions
Visual impairment was estimated in each WHO Region with a model built using prevalence of blindness and countries' economic status from available data as described 
Global Prevalence of Visual Impairment
The estimated number of people visually impaired in the world is 285 million, 39 million blind and 246 million having low vision; 65 % of people visually impaired and 82% of all blind are 50 years and older ( Table 2 ). The distribution of people visually impaired in the six WHO Regions is shown in Table 3 with the percentage of the global impairment shown in parentheses. Figure 1 shows the number of people visually impaired, with low vision and blind per million population in the six WHO Regions and in India and China separately.
Cause of visual impairment
Globally the principal causes of visual impairment are uncorrected refractive errors and cataracts, 43% and 33 % respectively. Other causes are glaucoma, 2%, age related macular degeneration (AMD), diabetic retinopathy, trachoma and corneal opacities, all about 1%. A large proportion of causes, 18%, are undetermined, ( Figure   2A ). The causes of blindness are cataract, 51%, glaucoma, 8%, AMD, 5%, childhood blindness and corneal opacities, 4%, uncorrected refractive errors and trachoma, 3%, and diabetic retinopathy 1%, the undetermined causes are 21% (Figure 2 B) .
DISCUSSION
This study presents some limitations, the most significant are the following:
the surveys in the last 10 years have been mostly Rapid Assessments for ages 50 years and older, and national studies for all ages with or without WHO Eye Survey Protocol have been few. As a consequence data could be limited in representation of countries and of ages. The imputation of prevalence for missing data can give errors that are difficult to estimate: clearly they could be high in regions with sparse data. In the EasternMediterranean Region recent data were unavailable for most of the countries, hence the estimates were in large extent based on surveys from 1993-1998 (2,3) Data from HI countries were also missing or were dated as far back as 15 years. However it must be noted that in HI countries from available information there was no evidence of major changes in prevalence.
The combined effect of these uncertainties is possibly an over or under estimation of visual impairment and blindness of approximately 20%.
The attribution of the causes of visual impairment and blindness is also prone to uncertainty. This is often the instance in surveys carried out in the field with limited diagnostic capacity, but it is particularly true in the case of rapid assessments whose aim is primarily to survey cataract surgical services for ages 40 or 50 years and older. The large percentages of undetermined causes is are also likely to be a reflection of these protocols.
The strengths of the estimates derive firstly from the fact that new data were available to replace previous extrapolations. Furthermore, to estimate the prevalence of visual impairment in countries missing data, a model was used based on the same economic parameters for all countries. This is a new approach in producing estimates of visual impairment. The imputation process via a model is more transparent than using expert assumptions and it provides consistency between countries and regions. It also allows for adjustments and corrections as soon as new information becomes available and it could also be adapted for estimating trends.
Because data available and methods used have changed, it is not possible to draw conclusions from differences in present estimates and previously published estimates. In areas where surveys were repeated with similar protocols for ages 50 years and older a reduction of visual impairment is shown despite the rapid growth of this age group. This decline fits with increased socio-economic development, but it is also the direct consequence of investments made by Governments and of interventions by international partners.
Posterior segment (retinal) diseases are a major cause of visual impairment worldwide, and likely to become more and more important, with the rapid growth of the aging population . The proportion of the total visual impairment and blindness from age related macular degeneration, glaucoma and diabetic retinopathy is currently greater than from infective causes such as trachoma and corneal opacities.
This requires the urgent development of eye care systems that address chronic eye diseases with rehabilitation, education and support services. 
